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Figure 1: No Hubble Bubble in the local universe. ÆH=H = 0 line identies
null deviation from Hubble ow. The dotted line is the eect of the Hubble
bubble proposed by [13]. The lower panel shows the error bars associated with
the lled data points shown above.
3 Dipoles of the Field Spiral Sample (SFI)
Figure 2 displays the dipoles of the reex motion of the Local Group (LG) with
respect to eld galaxies in shells 2000 km s
 1
thick. The dashed line in panel 2a
corresponds to the amplitude of the CMB dipole, of 611 km s
 1
. The three
sets of symbols identify dierent ways of computing the peculiar velocities,
using dierent subsets of the data or adopting a direct (stars) or inverse TF
relation. The SFI sample indicates convergence to the CMB dipole, in the
motion of the LG with respect to galaxies in shells, when a radius of a few
thousand km s
 1
is reached. Convergence is achieved both in amplitude and
apex direction, The dipole of [12] is excluded with a high level of condence.
See [8] for further details.
4 Dipoles of the Cluster Samples (SCI and SC2)
The dipole moments of the reex motion of the LG with respect to (i) the
subset of clusters farther than 4000 km s
 1
in the SCI cluster sample and (ii)
the SC2 sample both coincide, within the errors, with that of the CMB. This
coincidence is matched both in amplitude and apex direction. Figure 3 displays
the error clouds for the coordinates of the apices of data sets derived from the
SC2 sample, plotted against supergalactic Cartesian coordinates. One and
two{sigma contours are plotted, as well as the locations of the CMB and the
Lauer & Postman dipoles. The latter can be excluded by our data with a
Figure 2: Amplitudes (a) and apex directions (b) of the peculiar velocity dipole
for SFI. `CMB' and `LP' identify the apices of the CMB and [12] dipoles. The
dashed line in (a) is the amplitude of the CMB dipole of 611 km s
 1
.
high level of condence. The bulk ow within a sphere of 6000 km s
 1
radius,
as derived from SCI, is between 140 and 320 km s
 1
, in the CMB reference
frame, somewhat lower than obtained by other techniques (e.g. [1],[5]). See
[4] and [9] for details.
5 Conclusion
The reex motion of the LG converges to the CMB dipole amplitude and
direction within 6000 km s
 1
. No evidence is found for a local Hubble bubble.
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Figure 3: Error clouds of the dipole of the reex motion of the LG with
respect to SC2. The error clouds (with 1{ and 2{ contours) are plotted in
supergalactic Cartesian coordinates. The CMB dipole is a lled symbol, which
appears enclosed, in all plots, within the 1{ contours; the large cross is the
dipole of [12], which is excluded by the data.
[1] da Costa, L., Freudling, W., Wegner, G., Giovanelli, R., Haynes, M. & Salzer,
J. 1996, ApJ (Lett) 468, L5
[2] Dale, D., Giovanelli, R., Haynes, M.P., Scodeggio, M., Hardy, E. & Campusano,
L. 1997, AJ 114, 455
[3] Dale, D., Giovanelli, R., Haynes, M.P., Scodeggio, M., Hardy, E. & Campusano,
L. 1998a, AJ 115, 418
[4] Dale, D., Giovanelli, R., Haynes, M.P., Hardy, E. & Campusano, L. 1998b, in
preparation
[5] Dekel, A. 1994, Ann. Rev. Astron. Astroph. 32, 371
[6] Giovanelli, R. et al. 1997a, AJ 113, 22
[7] Giovanelli, R. et al. 1997b, AJ 113, 53
[8] Giovanelli, R., Haynes, Freudling, W., da Costa, L., Salzer, J. & Wegner, G.
1998a, ApJ (Lett) to appear (astro{ph/9807274)
[9] Giovanelli, R., Haynes, M., Salzer, J., Wegner, G., da Costa, L. & Freudling, L.
1998a, AJ to appear (astro{ph/9808158)
[10] Haynes, M. et al. 1998a, AJ submitted
[11] Haynes, M. et al. 1998b, AJ submitted
[12] Lauer, T. & Postman, M., ApJ 425, 418
[13] Zehavi, I., Riess, A.G., Kirshner, R.P. & Dekel, A. 1998, ApJ 503,483
